Introduction
In 1968 SINISTRI 1 wrote: "Careful measurements of transport numbers of these systems (NaN03 + AgN03, KN03 + AgN03) would be highly desirable, ...". At this time, measurements of these quantities by the Hittorf method existed for the system NaN03 + AgN03 by DUKE, LAITY, and OWENS 2 and for the system KN03 + AgN03 by DUKE and OWENS 3 . These measurements "are scanty and somewhat uncertain" (SINISTRI 1 ). Since then the work of OKADA and KAWAMURA 4 has been published; these authors determined the transport numbers for KN03 + AgN03 at 300 °C by EMF measurements in a concentration cell with transference. The electrodes of this cell were two nitrate electrodes as developed by KETELAAR and DAMMERS-DEKLERK 5 .
The transport numbers of Okada and Kawamura agree very well with those of Duke and Owens.
The purpose of this paper is the determination of the stoichiometric transport numbers of the ion constituents in the systems NaN03 + AgN03 and LiN03 + AgN03 by EMF measurements in a concentration cell with transference, as functions of composition and temperature. The activity coefficients required for the analysis were also obtained in our laboratory 6 from EMF measurements in a chemical cell containing a nitrate electrode of the type cited above 5 . Thus the uniformity of the experimental methods and of the possible errors are guaranteed. The transport numbers of the system NaNOg + AgN03 determined here can be compared to those of DUKE, LAITY, and OWENS 2 and of Aziz and WETMORE 7 . The transport numbers of the system LiN03 + AgNOg can be confronted with those of KAWAMURA and OKADA 8 recently published.
The ionic mobilities and conductivities of the ion constituents and the equavilent conductivities of the two systems follow from the transport numbers and from the densities and electrical conductivities of the mixtures. The equivalent conductivities and the transport numbers of the idealized melts can be calculated from these ionic conductivities.
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Theory
The formulae derived in the following hold for molten salts consisting of two components with a common cation or anion. We choose the following nomenclature:
The ion constituent occurring in component 1 only will be denoted by a, the ion constituent occurring in component 2 only will be de- Xu is the variable composition. However, there will be convection for great differences in composition (xn<a;i), due to the differences in the densities of the two mixtures. Therefore, we prefer to choose a smaller value of xj, that is to say, a mixture instead of the pure salt. The new reference composition will be denoted by the symbol x{. We then merely have to add the measured EMF to the value of the cell
The two electrodes are reversible to silver ions. With za = zb = 1, ra = vb = 1 and with Eq. (6) we get from Eq. (5) XLL y--fadln(x/2).
(7) F& = RT Xl Equation (7) is the formula of the measurable EMF of cell (2) By differentiation of Eq. (7) with respect to the upper limit we obtain
where r denotes r = F <P/R T. From Eq. (8) we get t& (a = Na + , Li + ) and with the identity 2 t{ = 1 and i the definition tc = 0, following from Eq. (1), we obtain the transport number of the silver ion
Starting from these transport numbers and from the well-known densities and electric conductivities y., we calculate the ionic mobilities u\ of ion constituent i (referred to the common anion): 
where J.a x ( 2 ) is the ionic conductivity of a at infinite dilution in component 2 and the analogous quantity for b. We thus obtain as the condition for an "idealized melt":
The equivalent conductivity of the idealized melt is
The corresponding transport numbers are
The idealized melt is characterized by Eqs. (16) and (17), and the excess function of the equivalent conductivity given by
Experimental EMF measurements on a concentration cell with transference may be carried out rather precisely for molten salts. In the literature, however, there are only descriptions of such cells containing a porous disk, a membrane, silica powder, or something similar; there is no consideration of the fact that thus another component may be introduced into the system. In this work the transference was established by a direct liquid junction of the molten salts. Thus the formulae given here hold rigorously.
The apparatus, in principle, consisted of a Duranglass cell, two silver electrodes, a compensator in the usual compensation circuit, an automatically working compensation recorder, and a furnace and the corresponding controller.
The cell ( Fig. 1 ) consists of the two electrode compartments At and A2 and of the center compartment B, in which the transference is made by overpressure of the protective gas (nitrogen) without a porous membrane. The standpipe S renders possible the pressure balancing during the filling of the cell with the salts and during the changing of the level of the melts in At and A2 when the liquid junction is established. The overpressure is adjusted by the tube R, which is movable in a water vessel.
The electrodes Et and E2 are fixed about 3 cm above the cell bottom. The electrodes consist of a silver wire (0 1 mm) in Duran glass tubes. They are held at the bottom by a teflon seal, at the top by a cork stopper (Fig. 1) . The glass tube of the electrodes is simultaneously the gas inlet. The nitrogen coming over Gt and G2 in the apparatus arrives at the free cell volume through Ot and 02 slightly above the melt. The protective gas can leave the apparatus through the openings Fi and F2 , when the three-way stopcock H2 is in the right position.
The EMF of the cell was stable for at least 72 hours for all measurements. This corresponds to the measuring time of the longest series of experiments. The asymmetry potential of the electrodes was determined in each experiment and was always very small (zl0 < 0.03 mV). It was neglected in the analysis of the measurements.
The assembly was located in a cylindrical furnace specially fabricated for these experiments.
The EMF was measured by a compensator of Feussner in a compensation circuit and was recorded by an automatically working compensation recorder. In the same way, the thermoelectric potential of the thermocouple was measured, which determines the temperature of the melt close to one silver electrode 13 .
Results and Discussion
In Table 1 , the measured EMF values for the system NaN03 + AgN03 referred to pure silver nitrate are presented. In Table 2 The stoichiometric transport numbers follow from Eqs. (8) and (9), taking account of the EMF values and the activity coefficients measured in our laboratory 6 . The differential quotient dr/dln(x/2) was determined graphically rather accurately.
In Table 3 , the transport number of the silver ion in the system NaNOg + AgNOg is given as a function of composition and temperature. In Table   4 , the corresponding values for the system LiNOg + AgNOg are tabulated.
The temperature dependence of the activity coefficients /2 of component 2 in both investigated do not depend on temperature. This is confirmed by the data of Tables 3 and 4 , respectively, within the accuracy of the measurements and the graphical differentiation.
The transport numbers of the silver ion in the system NaN03 + AgN03 at 290 °C, together with those of DUKE et al. 2 at 305 °C, are plotted in 
d(F/R) [C/T + D] = FC (.A/R)d(l/T) A K >
Comparison of Eq. (21) with (8) gives:
Thus the transport numbers of the ion constituents in the systems NaN03 + AgN03 and LiN03 + AgN03 The calculated quantities are given here for 290 °C in the system NaN03 + AgN03 (Table 5) and for 260 °C in the system LiN03 + AgN03 (Table 6 ). (For the values at the other temperatures see Ref. 13 ). The curves of , 2b, and A for the two systems at these temperatures are given in Fig. 4 and 5, respectively. At present, we are meation x of silver nitrate at 290 °C. the equivalent conductivity is a linear function of composition at any temperature.
The ionic conductivity of the silver ion and the sodium ion in Fig. 4 passes through a minimum and maximum, respectively. At the limit of pure silver nitrate (z-> 1), the ionic conductivity of the silver ion is identical with the equivalent conductivity of the system [see Eq. (13) The transport numbers of the idealized melt, which do not depend on temperature, were calculated by Eq. (17) and are summarized in Table 7 - suring the diffusion coefficients for these systems at the same temperatures.
The ionic conductivities and the equivalent conductivity increase with increasing temperature in the whole range of compositions. For both systems, for the system NaN03 + AgN03. According to Eq.
(17), ib ld is the same for both systems and thus, on account of Eq. (9), <a id as well. In Fig. 6 Jb id for the system NaN03 + AgN03 is plotted together with the measured tb . We see that the deviation of from tb ld is much more apparent than the deviation of A from ^l id . per 12 . The same holds for the system LiN03 + AgN03 .
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